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1. Title of the Invention : METHOD FOR MANUFACTURING WIRING 

MEMBER 

2 . Claims 

1. A wiring member, characterized by the fact that in a 
wiring member that extends a wiring with a laminated structure 
for laminating each of a barrier metal wiring and an aluminum 
wiring on an undercoat insulating film and covers the wiring with 
the laminated structure with a passivation film, deficit parts 
crossing in the wiring width direction are installed in the 
aluminum wiring of the above-mentioned wiring with a laminated 
structure . 

2. The wiring member of Claim 1, characterized by the fact 
that the above-mentioned deficit parts are formed in a notched 
shape or slit shape. 

3. The wiring member of Claim 1, characterized by the fact 
that the above-mentioned deficit parts are installed in the 
wiring with a laminated structure having a wiring width size 
smaller than the aluminum particle diameter of the aluminum 



'Numbers in the margin indicate pagination in the foreign 

text. 



wiring. 



3 . Detailed explanation of the invention 
(Industrial application field) 

The present invention pertains to a wiring member. In 
particular, it pertains to an effective technique being applied 
to a wiring member having a wiring with a laminated structure in 
which a barrier metal wiring and an aluminum wiring are 
sequentially laminated. 
(Prior art) 

Though the DRAM being developed by this inventor is not a 
well-known technique, as described in Japanese Patent Application 
No. Hei 1 [ 990] -65848 , a wiring with a laminated structure is 
used. The above-mentioned DRAM being developed is constituted by 
a two-layer wiring structure, and a laminated structure is 
applied to each of the first layer wiring and the second layer 
wiring. Specifically, a laminated structure is applied to each 
of a data line (first layer wiring) and a word line (second layer 
wiring, word line for shunt) being connected to memory cells of 
the DRAM. 

Wiring of the above-mentioned laminated structure is 
constituted by a three-layer structure in which MoSi 2 layer, 
aluminum alloy film, and MoSi 2 film are respectively sequentially 
laminated. The aluminum alloy film in the middle of the 
laminated structure is a substantial wiring part, has a small 
resistivity value, and is constituted to raise a signal 
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transmission speed. The MoSi 2 film of the lower layer is 
constituted to prevent each interdif fusion of aluminum atoms of 
the above-mentioned intermediate aluminum alloy film and silicon 

12 

atoms of a MOSFET diffusion layer (semiconductor area) for 
selecting a semiconductor element such as memory cell. In other 
words, the MoSi 2 film of the lower layer is used as a barrier 
metal film. The MoSi 2 film of the upper layer is constituted to 
prevent an aluminum hillock growing from the surface of the 
intermediate aluminum alloy film. 

A passivation film for insulation and separation is 
constituted between each of the first layer wiring and the second 
layer wiring of the above-mentioned DRAM. The passivation film 
is mainly composed of a silicon oxide film, for instance. At the 
upper layer of the second wiring of the uppermost layer, a final 
passivation film is constituted. Since the DRAM is usually 
sealed in a resin mold type package and has a slightly low 
moisture resistance, the final passivation film is mainly 
composed of a silicon nitride film with high moisture resistance. 

Thus, in the DRAM, with the use of the wiring with a 
laminated structure, as mentioned above, since the interdif fusion 
of atoms and the hillock can be prevented, disconnection 
inferiorities are reduced, and a high reliability is obtained. 
(Problems to be solved by the invention) 

However, this inventor has discovered the following 
problems . 
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In the above-mentioned wiring with a laminated structure, in 
particular, in the second layer wiring, since the stress of a 
silicon nitride film is greater than that of the silicon oxide 
film, the stress being exerted from the final passivation film is 
large. For this reason, a stress migration is generated in the 
aluminum alloy film, and disconnection inferiorities are 
frequently generated in the wiring with a laminated structure. 
The stress migration is based on the high integration and is 
distinctly generated as the wiring width size becomes greater 
than the aluminum particle diameter. 

The purpose of the present invention is to provide a 
technique that can reduce disconnection inferiorities of a wiring 
with a laminated structure in a wiring member having the above- 
mentioned wiring with a laminated structure. 

Another purpose of the present invention is to provide a 
manufacturing method that can achieve the above-mentioned 
purpose . 

The above-mentioned purposes, other purposes, and new 
characteristics of the present invention will be clarified by the 
description of this specification and the attached figures, 
(Means to solve the problems) 

The outline of the representative inventions of the 
inventions being presented in this application is briefly 
explained as follows. 

The present invention provides a wiring member characterized 
by the fact that in a wiring member that extends a wiring with a 
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laminated structure for laminating each of a barrier metal wiring 
and an aluminum wiring on an undercoat insulating film and covers 
the wiring with the laminated structure with a passivation film, 
deficit parts crossing in the wiring width direction are 
installed in the aluminum wiring of the above-mentioned wiring 
with a laminated structure. The deficit parts are formed in a 
notched shape or slit shape. Also, the above-mentioned deficit 
parts are installed in the wiring with a laminated structure 
having a wiring width size smaller than the aluminum particle 
diameter of the aluminum wiring. 
(Operation) 

According to the above-mentioned means, since the above- 
mentioned passivation film absorbs the stress being exerted on 
the aluminum wiring of the wiring with a laminated structure by 
the deficit parts installed in the above-mentioned aluminum 
wiring and can reduce the stress being exerted on the above- 
mentioned aluminum wiring, the generation of the stress migration 
of the above-mentioned aluminum wiring is reduced, and 
disconnection inferiorities of the wiring with a laminated 
structure can be prevented. 

Next, the constitution of the present invention is explained 
along with application examples in which the present invention is 
applied to a semiconductor integrated circuit device having a 
wiring with a laminated structure. 

Also, in all the figures for explaining the application 
examples, the same symbol is given to the part with the same 
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function, and its repeated explanation is omitted. 
(Application examples of the invention) 
Application Example I 

The constitution of a semiconductor integrated circuit 
device having a wiring with a laminated structure, which is 
Application Example I of the present invention, is shown in 
Figures 1 (a cross section showing the main parts) and Figure 2 
(a plan view showing the main parts) . 

As shown in Figure 1, the semiconductor integrated circuit 
device is constituted by a semiconductor substrate 1 formed of a 
monocrystal silicon. The semiconductor integrated circuit device 
is not limited to it but is constituted by a DRAM, for instance. 

On the principal plane of the above-mentioned semiconductor 
substrate 1, a diffusion layer (semiconductor region) 2 for 
forming each of a source region and a drain region of 
semiconductor elements such as MISFET is constituted. Basically, 
the diffusion layer 2 consists of the semiconductor substrate 1 
and an opposite electroconductive type. In the DRAM, the above- 

Zl 

mentioned MISFET is each of MISFET for selecting a memory cell 
and MISFET for constituting a peripheral circuit. 

Part of a wiring 5 with a laminated structure is connected 
to the above-mentioned diffusion layer 2. The wiring 5 with a 
laminated structure extends on the passivation (undercoat 
insulating film) 3 and electrically through a connecting hole 4 
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formed in the passivation film 3. The passivation film 3 is 
mainly formed of a silicon oxide film, for instance. 

The above-mentioned wiring 5 with a laminated structure is 
constituted with a three-layer wiring structure in which each of 
MoSi 2 film 5A, aluminum alloy film 5B, and MoSi 2 film 5C is 
sequentially laminated. The MoSi 2 film 5A of the lower layer 
reduces an interdif fusion of each of silicon atoms of the above- 
mentioned diffusion layer 2 and aluminum atoms of the aluminum 
alloy film 5B and is used as a barrier metal film for preventing 
an alloy spike phenomenon. The MoSi 2 film 5A of the lower layer 
is formed at a film thickness of about 40-60 (nm) . The aluminum 
alloy film 5B of the intermediate layer is a main part of the 
wiring 5 with a laminated structure and is constituted to speed 
up the signal transmission speed. The aluminum alloy film 5B of 
the intermediate layer is formed of Cu or Si or Cu and Si-added 
aluminum. Cu has an action of improving an electromigration 
withstand voltage. Si has an action of reducing the diffusion of 
silicon atoms from the diffusion layer 2 to the aluminum alloy 
film 5 of the intermediate layer and improving the alloy spike 
withstand voltage. Also, the wiring 5 with a laminated structure 
may also be constituted by an aluminum film in which the above- 
mentioned additives are not added to the intermediate layer. The 
aluminum alloy film 5B of the intermediate layer is formed at a 
film thickness of about 500-1, 200 (nm) . The MoSi 2 film 5C of the 
upper layer is constituted to reduce an aluminum hillock being 
generated on the aluminum alloy film 5B of the intermediate 
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layer. The MoSi 2 film 5C of the upper layer is formed at a film 
thickness of about 15-40 (nm) . However, as the film thickness of 
the MoSi 2 film 5A of the lower layer and the MoSi 2 film 5C of the 
upper layer, the film thickness at which no melting cut is caused 
when a current flows to deficit parts 6 of the aluminum alloy 
film 5B, and it depends on the current density being employed. 

In the wiring 5 with such a laminated structure, the deficit 
parts 6 crossing in the wiring width direction are installed in 
the aluminum alloy film 5B of the intermediate layer at a 
prescribed pitch in the extending direction. As shown in Figures 
1 and 2, the above-mentioned deficit parts 6 are constituted in a 
slit shape completely crossing the wiring 5 with a laminated 
structure in the wiring width direction. In the deficit parts 6, 
the aluminum alloy film 5B of the intermediate layer of the 
wiring 5 with a laminated structure is divided into several in 
its extending direction, and space parts are formed between the 
divided aluminum alloy films 5B. 

The deficit parts 6, basically, constitute the aluminum 
alloy films 5B with a laminated structure having a wiring width 
size smaller than the aluminum particle diameter (grain size) . 
For example, when the aluminum particle diameter is about 2 (pm) , 
the deficit parts 6 are constituted in the wiring 5 with a 
laminated structure having a wiring width size of about 1 (pm) of 
about 1/2 or less of the aluminum particle diameter. The wiring 
5 with a laminated structure having such a wiring width size is 
basically used as a signal wiring. The purpose of a wiring for a 
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power source is to secure the electromigration withstand voltage, 
and its size is greater than the above-mentioned wiring width 
size. Therefore, the above-mentioned deficit parts 6 are 
constituted in the wiring 5 with a laminated structure being used 
as at least a signal wiring. 

On the wiring 5 with the above-mentioned laminated 
structure, a final passivation film 7 is constituted. The 
purpose of the final passivation film 7 is to improve the 
moisture resistance, and the moisture resistance is higher than 
that of the silicon oxide film. It is mainly composed of a 
silicon nitride film deposited by a plasma CVD method. 

Also, for simplicity of explanation, this application 
example shows the case where the present invention is applied to 
the semiconductor integrated circuit device with a monolayer 
wiring structure which is a single layer of the wiring 5 with a 
laminated structure. However, the present invention can also be 
applied to a semiconductor integrated circuit device having the 
wiring 5 with a laminated structure of several layers such as two 
layers and three layers. 

Next, the method for manufacturing the above-mentioned 
semiconductor integrated circuit device is briefly explained 
using Figures 3 and 4 (cross sections showing the main parts 
shown in each manufacturing process) and 5 (a plan view showing 
the main parts in the process shown in Figure 4) . 

First, the diffusion layer 2 is formed on the principal 
plane part of the semiconductor substrate 1, and the passivation 
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film 3 is formed on the entire surface of the principal plane of 
the semiconductor substrate 1 containing the diffusion layer 2. 

LA 

Then, on the above-mentioned diffusion layer 2, a connecting hole 
4 is formed in the passivation film 3, and the surface of the 
diffusion layer 2 is exposed from the connecting hole 4. 

Next, as shown in Figure 3, the wiring 5 with a laminated 
structure being connected to the surface of the diffusion layer 2 
through the above-mentioned connecting hole 4 is formed on the 
passivation film 3. The wiring 5 with a laminated structure is 
formed by sequentially depositing each of the MoSi 2 film 5A, 
aluminum alloy film 5B, and MoSi 2 film 5C and patterning them. 
Each of the MoSi 2 films 5A and 5C and the aluminum alloy film 5B 
is deposited by a sputtering method, for instance. Each 
patterning of the MoSi 2 films 5A and 5C and the aluminum alloy 
film 5B is carried out by a dry-etching technique using etching 
masks formed by a well-known photolithographic technique. In the 
dry-etching, for example, a CI system etching gas is used. 

Next, on the entire surface containing the surface of the 
wiring 5 with the above-mentioned laminated structure, etching 
masks 10 formed by the photolithographic technique are formed. 
The etching masks 10 are arranged at a prescribed pitch in the 
extending direction of the wiring 5 with a laminated structure. 
Openings 10A with a slit shape crossing the wiring width 
direction of the wiring 5 with a laminated structure are 
installed. The openings 10A are formed in the same direction at 
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a size greater than the wiring width size of the wiring 5 with a 
laminated structure to expose the opposite two side surfaces of 
the aluminum alloy film 5C of the intermediate layer. 

Next, as shown in Figures 4 and 5, using the above-mentioned 
etching masks 10, the aluminum alloy film 5B of the intermediate 
layer of the wiring 5 with a laminated structure being exposed 
from the openings 10A is selectively etched, so that the deficit 
parts 6 are formed. The etching of the above-mentioned aluminum 
alloy film 5B is carried out by a wet-etching using a mixed acid 
aluminum etching solution, for instance. 

Then, the above-mentioned etching masks 10 are removed, and 
the final passivation film 7 is formed on the entire surface 
containing the surface of the wiring 5 with the above-mentioned 
laminated structure . 

Thus, in the semiconductor integrated circuit device in 
which the wiring 5 with a laminated structure, in which the MoSi 2 
film (barrier metal wiring) 5A, the aluminum alloy film 5B, and 
the MoSi 2 film 5C are sequentially laminated, is extended on the 
upper part of the passivation film (undercoat insulating film) 3 
and the wiring 5 with a laminated structure is covered with the 
final passivation film 7, the deficit parts 6 crossing in the 
wiring width direction are installed in the aluminum alloy film 
5B of the wiring 5 with the laminated structure. The deficit 
parts 6 are formed in a slit shape. Also, the above-mentioned 
deficit parts 6 are installed at least in the wiring 5 with a 
laminated structure having a wiring width size smaller than the 
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aluminum particle diameter (for example, the wiring for a power 
source may be installed or may not be installed) . With this 
constitution, since the above-mentioned final passivation film 7 
absorbs the stress being exerted on the aluminum alloy film 5B of 
the intermediate film of the wiring 5 with a laminated structure 
by the space parts of the above-mentioned deficit parts 6 and can 
reduce the stress being exerted on the above-mentioned aluminum 
alloy film 5B, the generation of the stress migration of the 
above-mentioned aluminum alloy film 5B is reduced, so that 
disconnection inferiorities of the wiring 5 with a laminated 
structure can be prevented. 

In case the stress migration is generated in the aluminum 
alloy film 5B of the intermediate layer of the wiring 5 of the 
laminated structure, it is not certain where the resistance is 
applied and how much the resistance is applied. Also, in case 
the stress migration is generated in the aluminum alloy film 5B 
of the intermediate layer of the wiring 5 with a laminated 
structure, the possibility that the upper and lower MoSi 2 films 
5C and 5A are broken along with the disconnection of the aluminum 
alloy film 5B is high. However , in the present invention, since 
the deficit parts 6 with a prescribed resistance value are added 
in advance to prescribed positions in the wiring 5 with a 
laminated structure, the above-mentioned problems are not caused. 
The MoSi 2 film 5A of the lower layer of the wiring 5 with a 
laminated structure is used as a barrier metal film, and the 
MoSi 2 film 5C of the upper layer is used as an anti-hillock film 
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and is also aggressively used as a wiring material. 

Also, the present invention may also be applied to the 
wiring with a two-layer laminated structure consisting of the 
aluminum alloy film 5B and the MoSi 2 film 5A formed on its lower 
layer or the MoSi 2 film 5C formed on the upper layer. 

Also, in the present invention, the lower layer or upper 
layer of the wiring 5 with the above-mentioned laminated 
structure may be formed of any of TiSi 2 film, TaSi 2 film, WSi 2 
film, TiW film, etc. 
Application Example II 

Application Example II is a second application example of 
the present invention in which a deficit part crossing part of a 
wiring width direction of the wiring with a laminated structure 
is installed. /5 

The constitution of a semiconductor integrated circuit 
device having the wiring with a laminated structure which is 
Application Example II of the present invention is shown in 
Figure 6 (a cross section showing the main parts) and Figure 7 (a 
plan view showing the main parts) . 

In the semiconductor integrated circuit device of this 
Application Example II, as shown in Figures 6 and 7, a deficit 
part 6 crossing part of the wiring width direction of the wiring 
5 with a laminated structure is constituted. The deficit part 6 
is constituted in a notched shape. 

The above-mentioned deficit part 6 can be formed by wet- 
etching using an etching mask having an opening enclosed by an 
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alternate long and two short clashes line marked with 10A in 
Figure 7 similarly to the manufacturing method of the above- 
mentioned Application Example I. The opening part 10A of the 
etching mask is formed by exposing one side surface (left side) 
of the aluminum alloy film 5B of the intermediate layer of the 
wiring 5 with a laminated structure. 

Thus, according to the semiconductor integrated circuit 
device of this Application Example II, since effects 
substantially similarly to those of the above-mentioned 
Application Example I can be exerted and the aluminum alloy film 
5B can be left in the deficit part 6 of the aluminum alloy film 
5B of the wiring 5 with a laminated structure, the resistance 
value of the wiring 5 with a laminated structure can be reduced. 

Hereto, the invention conducted by this inventor has been 
explained in detail based on the above-mentioned application 
examples, however needless to say, the present invention is not 
limited to the above-mentioned application examples but can be 
variously modified in the range where its essence is not 
deviated. 

For example, the present invention is not limited to the 
semiconductor integrated circuit device having a wiring with a 
laminated structure but can be applied to printed-circuit board, 
etc., with a laminated structure. 
(Effects of the invention) 

Effects being obtained by the representative inventions of 
the present invention presented by this application are briefly 
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explained as follows. 

In the wiring member having a wiring with a laminated 
structure, disconnection inferiorities of the wiring with the 
above-mentioned laminated structure can be reduced. 

4 . Brief description of the figures 

Figure 1 is a cross section showing the main parts of a 
semiconductor integrated circuit device having the wiring with a 
laminated structure which is Application Example I of the present 
invention. 

Figure 2 is a plan view showing the main parts of the above- 
mentioned semiconductor integrated circuit device. 

Figures 3 and 4 are cross sections showing the main parts 
shown in each manufacturing process for explaining the method for 
manufacturing the above-mentioned semiconductor integrated 
circuit device. 

Figure 5 is a plan view showing the main parts in the above- 
mentioned process shown in Figure 4. 

Figure 6 is a cross section showing the main parts of a 
semiconductor integrated circuit device having the wiring with a 
laminated structure which is Application Example II of the 
present invention. 

Figure 7 is a plan view showing the main parts of the above- 
mentioned semiconductor integrated circuit device. 

In the figures, 3 is a passivation film, 5 is a wiring with 
a laminated structure, 5A and 5C are MoSi 2 films, 5B is an 
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aluminum alloy film, 6 is a deficit part, 7 is a final 
passivation film, 10 is an etching mask, and 10A is an opening. 
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